Simple, high efficiency detection of microcystins and nodularin-R in water by fluorescence polarization immunoassay.
This manuscript describes the development of a sensitive, fast and easily-performed fluorescence polarization immunoassay (FPIA) for detection of microcystins (MCs) and nodularin-R (NOD) in water. MCs and NOD, the most widespread cyanobacterial toxin are hepatotoxins and tumor promoters, and their acute exposure may result in severe health problems in animals and humans. The fluorescein-based tracers were synthesized, and for the first time preparative high performance liquid chromatography (HPLC) was employed for their purification. Optimal tracers for the analysis were selected by evaluating the immunochemical activity. Under the optimal conditions, the achieved limits of detection (LODs) for MC-LR and NOD were 0.86 and 0.95 μg L-1, respectively, providing a sufficient sensitivity to meet the provisional guideline value recommended by the World Health Organization (WHO). An ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) method was developed to confirm the accuracy and precision of the FPIA, and no obvious difference in recovery between these two methods was found. The correlation coefficients (R2) were higher than 0.968. The developed FPIA was easy-to-operate and could be completed within 10 min after simple filtration and adjustment of pH for water samples. The method can be easily extended for screening of other cyanotoxins, representing a versatile strategy for environmental sample analysis.